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Abst rac t - -Two recent results of Zhang and Zhou in [1] are shown to be special cases of previously 
established oscillation theorems for second-order linear difference quations. (~) 2003 Elsevier Science 
Ltd. All rights reserved. 
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Two oscillation theorems have recently been reported by Zhang and Zhou [1] for the following 
difference quation: 
A2x~_l +p~x~ = 0, (1) 
where A is defined by Axn = Xn+l - xn and {Pn} is a nonnegative sequence which possesses a 
positive subsequence: let a0 = 3 - 2v~, and N be the set of natural  numbers. If there exists 
no C N such that for every m c N, 
2m+lno)--I 
P~ < - -  
i=2mrto 
OL0 
2m+ln0 ' 
(2) 
then equat ion (1) is nonosci l latory; and if there exist no E N and a > a0 such that  for every 
mEN,  
(2m+lno)-1 
E P~ > o~ _ 2ran0 , (3) 
i=2"nno 
then equation (1) is oscillatory. 
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They also claimed that their results are different in nature from a previously established result, 
if 
limsupn 2 pi < a, 
n-Cc i=n+l 
(4) 
then equation (1) is nonoscillatory [2,3] and if 
limsupn 2 pi > a, 
n+oo i=n+l 
then equation (1) is oscillatory [4]. 
In spite of the long proofs presented in [I], we will, however, show that their results are easy 
consequences of the latter result. To see this, let 0 < E < 1 and (Y(E) = (1 - v’L?)~. Suppose for 
m = no, no + 1,. . ) 
[n,,-(~+~q-l 
c 
a(E)&*+1 
i=[nos-m] 
pi 5 (1 - &)ng ’ (6) 
where [z] denotes the greatest integral part of the number x. Then we see that 
2 
o. [noe-(m+l)]-l 
Pn=C c 
(1 - a2 2 p+1 = (1 - &)2&no+1 
’ 
n=(nos-no]+1 ?7I=n0 i=[nos-m] 
pi L (1 - Ebo m=no (1 - &)%Lo 
so that 
Since 
if we let x = ,/Z and NO = [no~-‘Q], then 
n=No+l 
In view of (4) and its consequence, we have the following. 
THEOREM 1. If there exists no E N such that (6) holds for every m E N, then equation (1) is 
nonoscillatory. 
Similarly, suppose for m = no, no -t 1,. . . , 
[noa-(“+‘)]-l 
c 
c&m+1 
i=[nos-“1 
pi 2 (1 - &)7&o. 
Then 
o. [noa-(m+l+l 
Pn=C c 
LyEno 
n=[noe-“o]+l WZ=7L0 i=[noa-m] 
(1 - c)2n0 ’ 
(7) 
so that 
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Since 
o~ 0~(:,:) (1 - x )  = 
(1 - x )  - - ' ' - ' - ' - i  > (1 - x2)  - - - - i  - (1 - x2)  2 
for 0 < x < 1, if we let x = v~ and No = [not -n°] ,  then  
1 
(1 + x) 2 
oo 1 
l imsupNo ~ Pn >- .  
No----~oo n=No% l 4 
1 
4 
THEOREM 2. / f  there exist no E N and a > a(E) such that (7) holds for every m E N, then 
equation (1) is oscillatory. 
Final ly,  if we take ¢ = 1/2, a -- a0 /2  -- (3 - 2x /~) /2  in Theorems 1 and 2, then  we get the 
results  of Zhang and  Zhou s ta ted  above. 
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